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1. Introduction 
 
 The earth's radiation budget, that is the result of surface-atmosphere exchange of 
solar and thermal radiation energy, is controlled strongly by existence of clouds and 
aerosols. There has been a substantial progress in the last two decades to understand the 
role of clouds and aerosols in the earth's radiation budget through surface radiation 
budget measurements, satellite remote sensing, and model simulation. In spite of such 
effort, it is recognized that there are several unresolved problems in this topic. One of 
important problems is so called "cloud anomalous absorption" problem. That is, the 
cloud laden atmosphere absorbs more solar radiation than predicted by theory. For 
example, Cess et al., (1995) compared cloud radiative forcing (CRF) at surface and top 
of the atmosphere (TOA). Though theoretical models typically yield a ratio 
(CRF(SRF)/CRF(TOA)) near unity, they found the ratio about 1.5 from collocated 
satellite and surface measurement radiative flux data. This large ratio means that the 
cloudy atmosphere is absorbing about 30W/m2 more solar radiation than expected. The 
other important problem is the evaluation of the aerosol indirect effect. Aerosols can act 
as cloud condensation nuclei (CCN) to change the cloud optical properties, and hence  
cause a change in the cloud radiative forcing. The forcing of the indirect effect has not 
been well accessed and the estimate ranges from 0 to -2 W/m2. 
 In this study, we perform radiative transfer calculation based on recent new data sets 
of clouds and aerosols to estimate surface and TOA radiative budget for investigating 
the above mentioned two problems. 
 
2. Model and data description 
 
 We use a radiation code "mstrn8" for calculation which is used by CCSR/NIES 
AGCM(Nakajima et al.,2000). In global calculation, we use ISCCP D2 data for cloud 
amount statistics, cloud microphysics distribution from AVHRR (Kawamoto et al., 
2001), and aerosol distribution from AVHRR (Higurashi et al., 2000). We also use 
aerosol distribution simulated by Takemura et al. (2000). For comparison of calculations 
with GAME data, we will use GMS data for cloud calculated by Okada et al. (2001). 
 
3. Result and Discussion 
 Atmospheric absorption behaves in a complicated manner depending cloud amount, 
aerosol loading and surface albedo, because there are two competing effects. One is to 
disturb gaseous absorption by cloud absorption and scattering, and the other is to 
accelerate atmospheric absorption by multiple scattering by cloud particles. When we 
calculate the global distribution of the Cess ratio, CRF(SRF)/CRF(TOA) as in Fig. 1, 
we find a large ratio in the polar region and high latitude, and oppositely, we find the 
ratio smaller than 1 around Sahara desert and West Asia. Inhomonegeity of the 
distribution is similar to the distribution of absorbing aerosols. This suggests that the 
surface albedo and absorbing aerosols control the Cess ratio and hence atmospheric 
absorption.  
 
 We, therefore, investigated detailed dependence of the Cess ratio and atmospheric 
absorption changing the surface albedo and aerosol loading in a wide range. It is found 
that Cess ratio can become close to 1.5 for condition of unrealistically large surface 
albedo. For most cases of large loading of absorbing aerosols, on the other hand, Cess 
ratio results in values close 1. For realistic condition as shown in Fig. 1, the Cess ratio is 
difficult to be close to 1.5. In Asia the typical value of the aerosol optical thickness at 
wavelength of 500nm is of order of 10-1, so that Cess ratio is very closed to 1. It is, 
therefore, concluded that Cess's observation of large anomalous absorption cannot be 
simulated even by the recent knowledge of aerosols and clouds. 
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